Initially, 380 new patients were visited our clinic. Of them, 92 patients were excluded due to concurrent vitamin D intake (n = 57), probable migraine (n = 18), refusal to the study (n = 15), younger age (n = 1), and older age (n = 1). Finally, 288 patients were eligible for the study. Their mean vitamin D level is 15.8 ± 5.7 ng/ml (range: 3.4-34.9 ng/ml). Of them, 240 patients (83.3%) had vitamin D deficiency. According to the existence of vitamin D deficiency, characteristics of patients are manifested in Table 1 . Factors associated with vitamin D deficiency by univariate analyses are denoted in Table 2 . Younger age, chronic migraine (CM), anxiety, and fatigue were associated with vitamin D deficiency. However, BMI, the amount of sunlight exposure, the date of blood sampling, headache intensity, and disability were not associated with it. Factors associated with vitamin D deficiency by multivariate analyses are listed in Table 3 . CM (adjusted Odds Ratio [AOR] 4.038, 95% confidence interval [CI] 1.890-8.628, P < 0.001) and younger age (AOR 1.031, 95% CI 1.006-1.058, P = 0.017) were selected.
We found major correlates for vitamin D deficiency were CM and younger age. The role of vitamin D deficiency on migraine chronicity has not been clearly identified. The pathogenic mechanism of migraine chronicity presumes to be associated with a neurotransmitter imbalance and upregulation of inflammatory pathways in CNS resulting in central amplification of peripheral pain signals. [9] Vitamin D has anti-inflammatory effects in the body by reducing the release of pro-inflammatory cytokines and suppressing T-cell responses. [10] So vitamin D deficiency may promote inflammatory pain mechanisms associated with CM. Another possibility is, as vitamin D deficiency was associated with emotional distress and fatigue in our patients, these symptoms is likely to work as migraine triggers and induce repetitive migraine attacks. Under these pathogenic roles of vitamin D deficiency, we presume serum vitamin D levels may be an important correlate for migraine chronicity. The lower level of vitamin D in the younger age may be explained by disproportionately greater time spent indoors and less time spent outdoors among younger compared with older individuals. [11] Although we cannot conclude vitamin D deficiency is specific for migraine patients due to the lack of data for healthy controls, we presume migraine chronicity may accentuate vitamin D deficiency. As vitamin D supplementation is effective for decreasing frequency of migraine attacks in EM, [12] further studies should be warranted to prove the therapeutic efficacy of vitamin D supplementation on CM. In addition, the relationship between serum vitamin D levels and therapeutic response should be also identified. The diagnosis of internuclear ophthalmoplegia (INO) hinges on the disturbance of ocular motility which leads to adduction deficit on the affected side and abduction nystagmus on the contralateral side. [1] If the adduction deficit is seen bilaterally along with bilateral abduction nystagmus, then it is called a bilateral INO (BINO). [1] Frequently, BINO is associated with exotropia in the primary gaze which gives an appearance as if the eyes are looking sideways called as wall-eyed bilateral INO (WEBINO). [1] A 79-year-old right-handed man presented with a 5-year history of symptoms suggestive of Parkinsonism. His initial symptoms included slowness in daily tasks, difficulty turning while walking, small handwriting, a decrease in the volume of voice, and dysphagia which required the placement of a PEG tube. His other symptoms included constipation, urinary urgency, and drooling. His wife mentioned short-term memory loss, and he would forget conversations. The dose of carbidopa/levodopa was increased gradually to 1000 mg a day which did not lead to any improvement. Recently, he complained of double vision especially when reading and was using prism glasses.
Vitamin D Deficiency and Its Correlates in Migraine Patients
The patient's visual acuity with correction was 20/200 in the right eye (improving with a pinhole to 20/60-2) and 20/50 in the left eye (no improvement with pinhole). His color vision was normal. Pupils were equal and reactive to light with no relative afferent pupillary defect, and eyelid blinking rate was severely reduced. His eye movement testing showed slowed adduction saccades bilaterally with bilateral abducting nystagmus, but with no visible exotropia in primary position. There was slowing of vertical saccadic eye movements as well. Oculocephalic reflex (VOR) revealed a full range of eye movements. The conjugate up gaze was severely impaired, square-wave jerks were present, and convergence was intact [Video 1]. He had a mild cognitive impairment with a MoCA (Montreal Cognitive Assessment) score of 23/30 (losing 2 points for visuospatial, 1 point for naming, 1 point for attention, 1 point for language, and 2 points for delayed recall).
Brain MRI with contrast did not show any parenchymal lesion but showed reduced midbrain to pons ratio of 0.50 [ Figure 1 ]. A midbrain to pons ratio of less than 0.52 is quite specific for progressive supranuclear palsy (PSP) based on a study of pathologically confirmed PSP cases. [2] Thus, this patient met the diagnostic criteria for probable PSP based on the signs seen on examination. [3] A thorough eye movement exam is prudent in the clinical diagnosis of PSP. In the initial stages, there is impairment in the vertical eye movements, particularly downgaze and slowing of vertical saccades. However, in the later stages, complete ophthalmoplegia can be seen. In the initial description of PSP, degeneration in superior colliculi and pretectal regions were attributed as a cause of vertical gaze impairment. [4] Due to the involvement of supranuclear pathways, the term PSP was used. [4] Another reason proposed for a supranuclear etiology of impaired vertical eye movements was an intact VOR. [5] In the initial description of PSP, mild demyelination of medial longitudinal fasciculus (MLF) was also seen but attributed to Submitted: 23-Apr-2019 Revised: 28-May-2019 Accepted: 28-May-2019
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